Identification of a novel zebrafish SULT1 cytosolic sulfotransferase: cloning, expression, characterization, and developmental expression study.
By searching the zebrafish expressed sequence tag database, we had identified two partial cDNA clones encoding the 5'- and 3'-regions of a putative cytosolic sulfotransferase (SULT). Using the reverse transcription-polymerase chain reaction (RT-PCR) technique, a full-length cDNA encoding this zebrafish SULT was amplified, cloned, and sequenced. Analysis of the sequence data revealed that this novel zebrafish SULT displays 49, 46, and 45% amino acid sequence identity to human SULT1A1, mouse SULT1D1, and rat SULT1C1. This zebrafish SULT therefore appears to belong to the SULT1 cytosolic SULT gene family. Recombinant zebrafish SULT (designated SULT1 isoform 4), expressed using the pGEX-2TK prokaryotic expression vector and purified from transformed Escherichia coli cells, migrated as a 35kDa protein upon sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Among the endogenous compounds tested as substrates, the purified SULT1 isoform 4 displayed significant sulfating activities toward thyroid hormones, estrone, and dehydroepiandrosterone. The enzyme also showed activities toward a number of xenobiotics including some flavonoids, isoflavonoids, and other phenolic compounds, with a pH optimum at 7.0. A thermostability experiment revealed the enzyme to be relatively stable over a temperature range between 28 and 37 degrees C. Among 10 divalent metal cations tested, Fe2+, Hg2+, Co2+, Zn2+, Cu2+, and Cd2+ exhibited dramatic inhibitory effects on the activity of the enzyme. Developmental expression study using RT-PCR revealed that the zebrafish SULT1 isoform 4 showed a low level of expression in the segmentation period during the embryonic development, which gradually increased to a high level of expression throughout the larval stage onto maturity.